Stabilisation of nucleic acid secondary structures by oligonucleotides with an additional nucleobase; synthesis and incorporation of 2'-deoxy-2'-C-(2-(thymine-1-yl)ethyl)uridine.
A nucleoside with two nucleobases is incorporated into oligonucleotides. The synthetic building block, 2'-deoxy-2'-C-(2-(thymine-1-yl)ethyl)uridine, 2, is prepared from uridine via 5',3'-TIPDS-protected 2'-deoxy-2'-C-allyluridine by an oxidative cleavage of the allyl group, a Mitsunobu reaction for the introduction of thymine and appropriate deprotection reactions. This compound is converted into a DMT-protected phosphoramidite and incorporated once into a 13-mer oligodeoxynucleotide sequence, once in an isosequential LNA-modified oligodeoxynucleotide and four times in the middle of a 12-mer oligodeoxynucleotide. These sequences are mixed with different complementary DNA and RNA sequences in order to study the effect of the additional nucleobase in duplexes, in bulged duplexes and in three-way junctions. The first additional thymine is found to be well-accommodated in a DNA-RNA duplex, whereas a DNA-DNA duplex was slightly destabilised. A three-way junction with the additional thymine in the branching point is found to be stabilised in both a DNA-DNA and a DNA-RNA context but destabilised where the modified LNA-sequence is used. In a Mg2+-containing buffer, however, the relative stability of the three-way junctions is found to be opposite with especially the LNA-modified DNA-DNA complex being significantly stabilised by the additional nucleobase.